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Why such divergent evolution in terrestrial planets? 
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D/H 160 x Earth Oceans, Life Photochemistry 

(Venus once wet?) at surface 

Thermochemistry 

below clouds How unique is our solar system? 




Motivation for improved mass spectrometer measurements at Venus 

• to address fundamental issues of terrestrial planetary formation and evolution 

The assignment 

• to make precise (better than 1 %) measurements of isotope ratios and accurate (5-10%) 
measurements of abundances of noble gas 
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Science goals - atmosphere & surface chemical & isotope measurements 
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How planets work 

1. How do the processes that shape planets today operate and interact? 

2. What does our solar system tell us about other solar systems? 


Decadal Study Recommendations for Venus 
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Noble gas elemental ratios 
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Xenon Isotopic Composition 
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Dynamic range possible with small quadrupole mass spectrometer 
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Galileo Probe use enrichment but NOT static MS 
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Enrichment techniques - the Galileo Probe Neutral Mass 
Spectrometer approach 




Electronics Boards 
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A proposed measurement protocol for Venus noble gas 
and 15 N/ 14 N measurement 

• sample a volume of Venus atmospheric gas 
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processed gas transfered to 
static or dynamic MS 
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Gases and reactions expected to be important for cloud chemistry 
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fmainlb) Cycle octaatomic sulfur 


Reactions that may be important for surface/atmosphere interaction 

Volcanoes likely source of S0 2 

Weathering of surface minerals may buffer atmospheric gases 
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Sampling issues 
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variations due to their P (bar) T (K) 

condensation on surfaces 


Example Venus mass spectrometer experiments 
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recommendations to be realized 
• future Venus detailed cloud 
investigations, long term surface 
packages and sample return clearly 
require advanced technology support 


